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(54) BLANK AND BLACK MATRIX 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a blank having 
excellent productivity, high light shieldability and 
excellent low reflectivity by providing this blank with 
light shielding layers 2 contg. molybdenum and 
titanium. 

SOLUTION: The black matrix is constituted by 

forming light shielding layers 2 on a transparent 2 2 2 

substrate 1. At this time, the blank and black matrix 
have the light shielding layers 2 contg. at least the 
molybdenum(Mo) and the titanium(Ti). The light 
shielding layers 2 are composed of an alloy contg. the 
Mo alone or its compd. and the Ti alone or its compd. 
If the layers contain the Mo alone without the Ti, 
chemical resistances, such as water resistance and 
alkali resistance, are inferior but these resistances 
are improved by adding the Ti to the layers. The Ti is 
preferably incorporated into the layers at 10 atm.% 
in order for the layers to sufficiently exhibit the 
resistance effects. If the layers contain the Ti alone 

without the Mo, a wet etching property degrades and patterning is difficult and, therefore 
such compsn. is undesirable. The compsn. ratio of the Ti is preferably set at 35 atm.%. 
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CLAIMS 



lClaim(s)] 

[Claim 1] BURANKUSU characterized by 
having the shading layer which comes to 
contain molybdenum and titanium. 
[Claim 2] BURANKUSU characterized by 
containing molybdenum, the shading 
layer which comes to contain titanium, 
and molybdenum and titanium, 
containing many oxygen rather than the 
aforementioned shading layer, and 
having an acid resisting layer with the 
small extinction coefficient of an optical 
constant. 

[Claim 3] BURANKUSU according to 
claim 1 or 2 characterized by the ratios of 
the molybdenum in the aforementioned 
shading layer and titanium being 
90:10-65:35 (atomic-weight ratio). 
[Claim 4] The black matrix characterized 
by the bird clapper from BURANKUSU of 
a publication at either of the 
aforementioned claims 1-3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to 
BURANKUSU the black matrix 
especially used for the light filter of 
flat-panel displays (FPD), such as liquid 
crystal color display equipment, and for it 



about a shading object. 
[0002] 

[Description of the Prior Art] Before, the 
light filter is widely used in the field of 
many including liquid crystal display 
equipment. Usually a light filter 
arranges the pixel of two or more colors, 
such as red, green, and blue, on a 
transparent substrate. In the light filter, 
in order to acquire the pictvire of good 
contrast, forming a black black matrix 
between each pixel is performed. This 
black matrix also demonstrates the effect 
which prevents the malfunction of the 
transistor used for the liquid crystal 
display of a TFT drive method. A black 
matrix is manufactured by forming a part 
for opening which prepared 
BURANKUSU which is the shading 
object of the shape of a thin layer 
uniformly formed on the substrate, 
subsequently performed etching 
processing etc. to this BURANKUSU, and 
removed BURANKUSU partially and the 
residual portion which remains in a part 
for the opening complementary in the 
shape of a predetermined pattern. In 
addition, hereafter, since only the 
existence of whether to consider as the 
shape of a pattern in this way is different, 
BURANKUSU and a black matrix treat 
BURANKUSU and a black matrix as an 
equivalent, unless both are distinguished 
specially. 

[0003] High shading nature is required of 
a black matrix, and it is needed for it that 
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the optical density (C). D.) of the 
transmitted hght is 3.5 (0.03% or less of 
permeability) or more. For the reason, 
the thin film which consists of a metal or 
metallic compounds, such as chromium, 
nickel, and aluminum, is formed as 
BURANKUSU or a black matrix using 
the vacuum forming-membranes methods, 
such as a vacuum deposition and a 
spatter, etc. Especially, the monolayer 
thin film of the high chromium metal of 
shading nature is used widely. However, 
a metal thin film, especially a chromium 
thin film have a high reflection factor 
(about 50%), and when the light filter 
which used this metal thin film for the 
penetrated type liquid crystal display is 
carried and strong outdoor daylight 
carries out incidence to a light filter, they 
have the problem that display grace will 
fall remarkably. Then, in order to solve 
this problem, the antire flection film 
which consists of an oxide of chromium is 
formed in the front face of a transparent 
substrate at JP,8-29768,A, and the black 
matrix of the twolayer composition 
which carried out the laminating of the 
shading film which becomes the front 
face from a chromium metal is indicated 
further. Moreover, the black matrix of 3 
lamination which prepared two kinds of 
antireflection films which make 
chromium a principal component, and the 
shading film which makes chromium a 
principal component on the transparent 
substrata is indicated by JP,8-36171,A. 



10004] 

[Problem(s) to be Solved by the 
Invention] However, in production of the 
black matrix containing Cr mentioned 
above, the fault that Cr is eluted is in the 
etching reagent used for the wet etching 
in the pattern production process by the 
optical lithography. A great effort is 
needed for maintenance of a solution and 
management preferably on an 
environmental problem, and processing 
of waste fluid also takes great cost to 
especially Cr of 6 **. Then, although the 
black matrix using metallic materials 
other than Cr was studied variously, high 
shading nature hke Cr and low reflection 
nature could not be demonstrated, or 
pattern processing by wet etching was 
not difficult, and, as for unlO etc. 
minutes etc., and the metallic material 
suitable for the black matrix, 
chemicals-proof nature, such as acid 
resistance and alkali resistance, was not 
found out. For example, the black matrix 
in which the layer which becomes the 
front face of a transparent substrate from 
Mo compound, and the layer which 
consists of Mo and/or an Mo compound on 
it were formed is indicated by 
JP,8-220522,A. However, since the 
shading material which consists of this 
Mo has alkali resistance and weak water 
resistance, it is lacking in the resistance 
over the alkali solution and pure water 
which are used for the development of the 
resist in a lithography process, and 
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ablation, and can carry out durability to 
neither the pattern manufacturing 
process of a black matrix, nor the 
manufacturing process of a light filter. 
[0005] Moreover, in addition to the 
problem of the reflection produced in the 
metal black matrix mentioned above, the 
black matrix made of a resin is proposed 
from viewpoints, such as productivity and 
environmental pollution. This applies on 
a substrate the resin solution which 
distributed the pigment, and it carries 
out pattern formation by optical 
lithography However, it is difficult to 
raise pigment concentration as it is this 
black matrix made of a resin, and in 
order to obtain 3.5 or more optical density, 
thickness 1 micrometers or more is 
required. However, when such a thick 
black matrix was formed, the level 
difference arose on the surface of the light 
filter, flat nature was spoiled, and there 
was a problem that resolution will fall. 
[0006] While this invention was made in 
order to solve the aforementioned 
technical problem, and it does not have a 
problem on environment and having 
resistance, such as opposite chemicals 
nature and water resistance, pattern 
production by Cr wet etching solution 
from the former is possible, it excels in 
productivity, and BURANKUSU which 
has high shading nature and the 
outstanding low reflection nature, and a 
black matrix are offered. 
[0007] 



[Means for Solving the Problem] 
BURANKUSU of this invention has the 
shading layer which comes to contain 
molybdenum and titanium. Under the 
present circumstances, it is desirable to 
contain the molybdenum and titanium 
other than this shading layer, to contain 
many oxygen rather than a shading layer, 
and to also have an acid-resisting layer 
with the small extinction coefficient of an 
optical constant. As a shading layer, that 
whose ratios of molybdenum and 
titanium are 90:10-65:35 (atomic-weight 
ratio) is desirable. The black matrix of 
this invention consists of these 
BURANKUSU. 
[0008] 

[Embodiments of the Invention] 
BURANKUSU and the black matrix of 
this invention come to have the shading 
layer which comes to contain 
molybdenum (Mo) and titanium (Ti) at 
least. This shading layer consists of 
alloys containing the simple substance of 
Mo or the compound, and the simple 
substance or compound of Ti. There is no 
Ti, and although chemicals-proof nature, 
such as water resistance and alkali 
resistance (especially waterproof 
sodium-oxide natvire), is inferior in it 
being only Mo, such resistance improves 
by adding Ti. In order to fully 
demonstrate this resistance effect, as for 
Ti, it is desirable to carry out to more 
than 10 atom %. Moreover, since there is 
no Mo, the wet etching nature using Cr 
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wet etching solution currently used 
widely as it is only Ti falls and pattern 
processing becomes difficult, as for the 
composition ratio of Ti, it is desirable 
preferably to carry out to below 35 
atom %. Therefore, as for the composition 
ratio (atomic %) of Mo and Ti, it is 
desirable that it is 90:10-65:35, and it is 
more desirable that it is 85:15-70:30. 
[0009] Although this shading layer may 
be constituted only from Mo and Ti, it 
may contain other elements within hmits 
which do not lose the feature of this 
invention. For example, alkali resistance 
can be raised more now by adding a 
zirconium (Zr) and a hafnium (H£). As for 
these additives, it is desirable to carry 
out to below 10 atom %. In a light field, 
optical density can be kept or more at 3.5 
as it is the black matrix which has the 
shading layer which makes this Mo and 
Ti a principal component, and shading 
nature high also as a less than 
1- micrometer thin thin film is 
demonstrated. And since Cr is not needed, 
reduction of a synthetic manufacturing 
cost can also be aimed at desirably [ an 
environment top ]. And the light filter 
which demonstrates high water 
resistance, alkali resistance, and acid 
resistance, and demonstrates high 
endurance, good contrast, and high 
resolution is realizable. 
[0010] Although a black matrix may be 
constituted only from a shading layer 
mentioned above, it is good also as 



multilayer composition with other layers. 
In such a case, it is desirable to contain 
the acid-resisting layer with the 
extinction coefficient of an optical 
constant smaller than a shading layer, 
that is, only the shading layer 2 is formed 
on the transparent substrate 1, and good 
for it also considering this as a black 
matrix, as shown in drawing 1 - as it 
carries out and is shown in drawing 2 , it 
is shown in the black matrix of the 
two layer composition of the 
acid-resisting layer 3 and the shading 
layer 2, and drawing 3 as the ■- it is 
good also as the black matrix of 3 
lamination of 2 acid-resisting layer 3b 
and the shading layer 2, or a thing of the 
multilayer composition With the 
combination of various lamination, the 
reflection factor property as a black 
matrix can be changed. 
[OOll] As a small acid-resisting layer, the 
extinction coefficient of such an optical 
constant is the alloy film which made 
molybdenum and titanium the principal 
component like the shading layer, for 
example, and what this was made to 
contain oxygen further and made [ more ] 
the oxygen content than a shading layer 
is desirable. Since optical-constant n-ik (n 
is a refractive index and k is an extinction 
coefficient) is changeable easily by 
increasing an oxygen content, the design 
of an acid-resisting layer is easy. In the 
wavelength of 550nm, as for the 
refractive index n of an acid-resisting 
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layer, it is desirable that it is less than 
3.6, it is more desirable that it is 3.5 or 
less, as for an extinction coefficient k, it is 
desirable that it is less than 2.0, and it is 
more desirable that it is 1.5 or less. 
Moreover, it is possible to stop a reflection 
factor low widely in a light field as it is 
such an acid-resisting layer, and since 
most manufacture meanses of a shading 
layer can be divertod, manufacture 
efficiency is high, and the black matrix 
which has a shading layer and an 
acid-resisting layer by the low cost can be 
manufactured. Also in the acid-resisting 
layer which made this molybdenum and 
titanium the principal component, in 
order to make good water resistance, 
alkali resistance, acid resistance, wet 
etching nature, ete., as for the 
composition ratio, it is desirable to be 
referred to as Mo:Ti=90:iO-65:35 
(atomic- weight ratio). 

[0012] In preparing a shading layer and 
an acid-resisting layer, in order to protect 
from a glass- substrate side the reflection 
of light which earned out incidence, an 
acid-resisting layer is arranged to a 
glass-substrate side. Moreover, in 
preparing two or more acid-resisting 
layers, in order to protect from a 
glass-substrate side the reflection of light 
which carried out incidence, a layer with 
a more small extinction coefficient is 
arranged to the direction near a glass 
substrate. Although water resistance and 
alkali resistance tend to fall by including 



oxygen in a layer, after membrane 
formation of a shading layer, a shading 
layer is ****** as a protective layer, and 
the resistance as a shading layer is not 
needed. Although an acid-resisting 
function is made into the thing within the 
limits fully secured in those shading 
functional rows, the thinner possible one 
can make acid-resisting layer thickness a 
flat light filter, and interference with a 
pixel can reduce it in these shading layer 
row, and it can raise resolution to it. 
[0013] Manufacture of formation and 
BUllANKUSU of an acid-resisting layer, 
or a black matrix is easily made by the 
shading layer row by applying the 
well-known sputtering method and the 
well-known photo lithography method. 
Although he does adjustment of the 
composition ratio of Ti and Mo by 
adjusting the composition ratio of a 
sputtering target, do also by adjusting 
the voltage which uses Ti target and Mo 
target separately and is impressed to 
each, and controlling membrane 
formation speed. Although it is 
appropriate for the sputtering gas at the 
time of formation of an acid-resisting 
layer to use the mixed gas of inert gas, 
such as At gas, and 02 gas in order to 
include oxygen in an acid-resisting layer, 
the gas which contains O besides 02, for 
example, C02 gas ete., is also applicable. 
Adding N2, NO, and CH4 grade as 
reactant gas in Ar gas can also adjust the 
optical constant of an acid-resisting layer 
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to the shading layer row obtained. 
However if N is included in reactant gas, 
although manufacture of an oxide film 
will become easy, when N is contained in 
a layer, it is in the inclination for water 
resistance and alkali resistance to fall. 
Moreover, the optical constant of an 
acid-resisting layer can be adjusted to a 
shading layer row also by methods other 
than adjustment of the reactant gas at 
the time of sputtering. For example, it is 
good also by carrying out sputtering, 
using the alloy of elements, such as 
carbon, copper, a niobium, a tungsten, 
and platinum, and molybdenum or 
titanium as a target. The formation 
conditions of an acid-resisting layer are 
adjusted to these shading layer row so 
that performance balance, such as not 
only an optical constant but water 
resistance, chemicalsproof nature, 
etching nature, etc., may not be broken 
down. 
[0014] 

[Example] The composition ratio of Ti 
and Mo was changed into various values, 
the thin film was formed, and it 
examined [ thin film / which was obtained 
/ the ] about water resistance, 
NaOH -proof nature, KOH proof nature, 
sulfuricacidproof nature, 
hydrochloric-acid-proof nature, and wet 
etx^hing nature. The thin film was what 
was formed on the glass substrate by the 
sputt^^ring method, it prepared Ti target 
and Mo target, changed the voltage 



impressed to each, and formed the thin 
film of various kinds of composition ratios 
shown in Table 1 by adjusting membrane 
formation speed. Argon gas was used as 
sputtering gas (Ar:25sccm, 0.48Pa). 
[0015] 
[Table 1] 







T i 


M o 


T M - 0 


0 . 0 


10 0. 0 


T M - 1 


4 - 0 


9 6. 0 


T M - 2 


9 . 4 


9 0. 6 


TM - 3 


12. 7 


8 7. 3 


T M - 4 


17.0 


8 3 - 0 


T M - 5 


2 1. 2 


7 8. 8 


TM - 6 


2 6. 5 


7 3-5 


T M - 7 


2 9. 1 


7 0.9 


TM - 8 


3 9.0 


6 1-0 



[0016] moreover, the composition ratio of 
Mo and Ti ■- TM-4 being the same 
(Mo-Ti=83:l7) -- it carries out and the 
examination with the same said of what 
changed sputtering gas as shown in Table 
2 was performed 
[Table 2] 





7. "J ^ ^} > 7. (tt* Csctn) ) 


TM-4 <N 4) 
TM-4 (N 8) 
TM-4 {O i> 
TM-4 ( O 1 S) 


A r + N , ( 2 1 : 4 ) 
A r -+ N , (17 : 8 ) 
A r + O, ( 2 0 : 5 1 
Ar+O,(15:10) 



[0017] Each examination of water 
resistance, NaOH-proof nature. 
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KOH-proof nature, sulfuricacid-proof 
nature, and hydrochloric-acid-proof 
nature is immersed into each solution in 
the substrate in which the obtained thin 
film was formed, and measures the 
variation (rate of change) of the optical 
density of the film before and behind the 
being immersed. The wet etching sex test 
is what measured the speed at the time of 
carrying out etching processing using the 
usual etching solution (solution which 
dissolved 42ml for 165g and 70% 
perchloric acid in pure water, and set the 
2nd cerium ammonium of a nitric acid to 
1000ml) to Cr metal, and is the relative 
ratio of the etch rate at the time of being 
based on the sample (No.TM-0) of the 
thin film which consists only of Mo. A test 
result is shown in Tables 3 and 4 and 
drawing 4 -6. In addition, although all 
the variation of the optical density of each 
film shown in Tables 3 and 4 is minus, all 
numeric values are considered as the 



absolute value display. 

[0018] 

[Table 3] 



Ho. 


9}m 


RT/24HI1 


MN«OHf$ MKOHn 
5wt%N*0|la(t ' tJA-n* m 

TS-c/aoiM* 60t:/3OM 


TM^ 


3.7I( 


U. 70(18. 5) 


0.70(18.6) 


0.09( 2.4) 


TU-1 


3.87 


0.3I( 8.1) 


0.7Klfl.3) 


0.08( Z.l) 


TM-2 


3,97 


0.]5{ 3.8) 


0.79(20.0) 


0.07( 1.8) 




3.99 


0.08< 2.0) 


0.57(14.3) 


o.ofr( 1.8) 


TM-4 


3.1M 


0,05( 1.3) 


0.54(13.7) 


0.orr< 1.8) 


JM-h 


3.70 


0.03( O.B) 


0.46(13. .I) 


0.10< 2.7) 


TM-6 


3.75 


0.03( 0.8) 


0.35( 9.4) 


0.09( 2.4) 


rM-7 


3.81 


O.OU 0.3) 


0.35( 9,2) 


0.09( 2.7) 


TM-6 


3.60 


O.OK 0.3) 


0. 17( 4.7) 


0.06( 2.2) 


TM-4(N4) 


3.05 


0.42(13.8) 




O.m 1.7) 


TM 4(N«) 


2.]] 


0.38(17.9) 


mm. mm 


0.10( 4,7) 


TM-4(05) 


3.65 


0.13( 3.7) 


1.08(30.4) 


O.04( 1.1) 


TM-4(O10) 


2.01 


0.20(10.0) 


0.54(26.9) 


0.06( 3.0) 



KMwMHOHlKSWUt-'^ (HM) 



[Table 4] 



No. 


mmmn. 

96%MXS04 


36%Ha ct if^ryy.dax: dtp 

50-C/30n« [lW>?*»flClt] 


TM-0 


O.OK 0.3) 


0,0«( 1,6) 76S(A/nla)^l 


ml 


0.0 ( 0.0) 


0.03( 0.8) 1-07 


TM-2 


O.OK 0.3) 


0.03( 0.8) ; 1.02 


TM-3 


O.OK 0.3) 


0.03( 0,8) 1.02 


IV-4 


O.OK 0.3) 


0.02( 0.5) 1.10 


TM-5 


0.0 ( 0.0) 


0.04( 1,1) 1.01 


TM-6 


O.OK 0.3) 


O.05( 1.3) 0,986 


TM 7 


O.OK 0.3) 


0.05( 1.5) 0.720 


TM-8 


O.OK 0,3) 


0.08( 2.2) 


0.206 


TM 4( N4) 


O.OK 0.3} 


0.03( 1.0) 


1.48 


TM^(N8) 


C.(»( 1.4) 


0.08( 3.8) 


2.78 


TM-4(06) 


O.n ( Q.n) 


D.02( 0.6) 


1.47 


TM-4(OlO) 


CO ( 0,0) 


0.02( 1.0) 


5.20 



[0019] The rate of change in water 
resistance and the NaOH-proof sex test 
becomes small, and resistance is 
improved as shown in Tables 3 and 4 and 
d rawing 4 -6 and Ti concentration 
becomes high. The improvement effect is 
large in especially Ti concentration being 
more than 10 atom %. However, if Ti 
concentration increases more than 30 
atom %, although change is not looked at 
by acid resistance, wet etching nature 
will fall rapidly. Moreover, in TM-4 (N4) 
by which nitrogen gas is contained in 
sputtering gas, and TM-4 (N8), water 
resistance and NaOH proof nature got 
worse. 

[0020] Like the above, in thin film 
formation of the MoTi alloy 
(Mo:Ti=83: 17) by sputtering, the 
membrane formation condition was 
changed, as shown in Table 5, and 
various kinds of thin films were formed. 
[Table 5] 
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tJ->:/jPNo. i)7.^mit (seem) 

A T y^Oi 



1 2 5/0 

2 2 0 /5 

3 15/10 

4 12/13 

5 10/15 



It asked for the refractive index (n) and 
extinction coefficient (k) in each 
wavelength (lambda) by the so-called 
radiographic method using the measured 
value of the spectral reflectance (R) to the 
vertical-incidence light from a film 
surface, spectral transmittance (T), and 
thickness (d) about these thin films, A 
measurement result is shown in Table 6 
and drawing 7 , and 8. 
[0021] 



[Table 6] 



•9^ > -^iV N o . 


tt«A (■■) 




«««ft k 




4 0 0 


3 . 


7 2 


3 


2 2 


1 


& G 0 


3 . 


8 1 


3 . 


3 7 




7 0 0 


4 . 


0 1 


3 


5 0 




4 0 0 


3 . 


0 9 


2 . 


6 3 


2 


5 5 0 


3 . 


6 8 


2 


B 2 




7 0 0 


3 . 


8 9 


2 


8 6 




4 0 0 


2 . 


7 2 


1 


3 0 


3 


G S 0 


3 . 


S 7 


1 


2 5 




7 0 0 


3 . 


6 9 


1 


2 2 




4 0 0 


2 . 


3 8 


0 . 


5 1 


4 


5 5 0 


2 . 


7 9 


0 . 


4 2 




7 0 0 


3 . 


2 0 


0 . 


4 0 




4 0 0 


2 . 


1 1 


0 . 


0 4 


5 


S 5 0 


2 . 


2 9 


0 , 


0 0 




7 0 0 


2 . 


7 5 


0 . 


0 0 



[0022] As shown in Table 6 and drawing 
7 , and 8, by controlling the oxygen gas 
concentration at the time of a SUPPATA 
ring shows that a refractive index and an 
extinction coefficient can be adjusted. 
[0023] Moreover, as shown in drawing 1 , 
the black matrix in which the shading 
layer 2 which consists of a thin film 
(thickness • lOOnm) of No.l was formed 
on the glass substrate 1 was 
manufactured, and the reflection factor 
and optical density were measured. The 
measurement result of a reflection factor 
is shown in drawing 9 . Moreover, as 
shown in drawing 2 , the black matrix of 
the two layer composition which comes to 
carry out the laminating of the 
acid-resisting layer 3 which consists of a 
thin film (43nm) of No. 4 on a glass 
substrate 1, and the shading layer 2 
which consists of a thin film (lOOnm) of 
No.l was manufactured. The reflection 
factor and optical density were measured. 
The measurement result of a reflection 
factor is shown in drawing 10 , The 
reflection factor has been greatly reduced 
by preparing an acid-resisting layer so 
that these results might show. Moreover, 
optical density maintained 3.5 or more 
also in which black matrix, and its 
shading nature was high. Furthermore, 
since a reflection factor is it a flat that it 
is the black matrix which demonstrates 
the reflection factor property shown in 
this drawing 10 over a latus wavelength 
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field, it is hard to be generated, and the 
color tone change by the thin film 
interference effect resulting from change 
of acid-resisting layer thickness is 
stabilized, and can prevent reflection of 
light. 

[0024] Moreover, as shown in drawing 3 , 
the black matrix of 3 lamination which 
comes to carry out the laminating of 2nd 
acid-resisting layer 3b which consists of 
1st acid-resisting layer 3a which consists 
of a thin film (45nm) of No. 5, and a thin 
film (32nm) of No. 3, and the shading 
layer 2 which consists of a thin film 
(lOOnm) of No.l to order was 
manufactured on the glass substrate 1. 
The reflection factor and optical density 
were measured. The measurement result 
of a reflection factor is shown in drawing 
11 . The reflection factor to the light 
whose wavelength made usually the most 
important to it being this thing is 550nm 
can be stopped especially low. Moreover, 
optical density maintained 3.5 or more 
and its shading nature was high, 
[0025] 

[Effect of the Invention] The hght filter 
which has high shading nature as it is 
BURANKUSU and the black matrix of 
this invention, moreover demonstrates 
high waler resistance, alkali resistance, 
and acid resistance, and demonstrates 
high endurance, good contrast, and high 
resolution is realizable. And since it can 
manufacture upwards, without being 
able to use the etching reagent for Cr 



material currently used widely, and using 
a special etching reagent and Cr is not 
used, it excels also from environment, 
and curtailment of a production cost can 
also be aimed at. Moreover, harnessing 
these features as it is what has an 
acid-resisting layer, a reflection factor 
can be reduced greatly easily and higher 
display of display grace is realized as it is 
a light filter using this black matrix. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[ Drawing l] It is the sectional side 
elevation showing an example of the 
black matrix of this invention. 
[Drawing 2] It is the sectional side 
elevation showing other examples of the 
black matrix of this invention. 
[Drawing 3 1 It is the sectional side 
elevation showing other examples of the 
black matrix of this invention. 
[Drawing 4] It is the graph which shows 
waterproof Ti dependency. 
[Drawing 5l It is the graph which shows 
the Ti dependency of NaOH proof nature. 
[Drawing 6] It is the graph which shows 
the Ti dependency of an etch rate ratio. 
[Drawing 7] It is the graph which shows 
the refractive index change by 02 
quantity of gas flow. 

[Drawing 8] It is the graph which shows 
the extinction coefficient change by 02 
quantity of gas flow. 

[Drawing 9] It is the graph which shows 
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the spectral -reflectance property of an 
example of bra KUMMATORIKUSU of 1 
lamination. 

[Drawing lOl It is the graph which shows 
the spectral-reflectance property of an 
example of bra KUMMATORIKUSU of 
two layer composition. 
[Drawing 111 It is the graph which shows 
the spectral-reflectance property of an 
example of bra KUMMATORIKUSU of 3 
lamination. 

[Description of Notations] 

1 Transparent Substrate 

2 Shading Layer 

3, 3a, 3b Acid-resisting layer 
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